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Liquid-Chromatographic Evaluation of Age-Related Changes in the Urinary Excretion of Free Catecholamines in Pediatric Patients

Thomas G. Rosano
Pediatric patients (toage 18) without neuroblastoma show an age-related decrease in urinary excretion of each of the catecholamines-epinephrine, norepinephrine,
and dopamine-in relation to creatinine excretion. From these data, I have developed reference intervals for pediatric age groups. Application of these ranges to seven patients with neuroblastoma and ganglioneuroblastoma indicated a high clinical sensitivity for the urinary dopamine determination but signif Icant false-negative results for epinephrine and norepinephrine.
Additional Keyphrases: creatinine excretion neuroblastoma copamine . epinephrine . norepinephrine untimed urine specimens cancer
Neuroblastoma,a tumor of neural crestorigin, ismore common in children than adults. Synthesis of catecholamines by these tumors is the basis for biochemical diagnosis and monitoring.
Measurement of the catecholamine metabolites, homovanillic acid (HVA) and vanillylmandelic acid (VMA), in urine has been advocated (1-3) as an aidto diagnosis of neuroblastoma. Supranormal urinary excretion of free catecholamines, especially dopamine, has also been reported in patients with neuroblastoma (4-7). Fluorometry of trihydroxyindole (8) , widely used for measuring urinary epinephrine and norepinephrine, lacks precision, is subject 
Materials and Methods
I measured urinary free catecholamines by "high-pressure" liquidchromatography (9)modifiedas described in ApplicationNote 15 (Bioanalytical Systems, Inc.,West To establish reference ranges for the urinary catecholamines, I obtained untimed specimens of urine from 85 pediatric (18 years and younger) and 31 adult patients. Patients with a dischargediagnosis indicating neoplasia, endocrinopathy, or muscular dystrophy were eliminated from this part of the study. All urines were obtained sometime between 1200 and 1700 hours. Creatinine was measured colorimetrically within 24 h of collection, by an alkaline picrate method, with an IL 508 Analyzer (Instrumentation Laboratory, Lexington, MA 02173). The pH of separate portions for catecholamine analysis was adjusted to 3.0; samples were then stored at -10 #{176}C until assayed a week later.
Untimed urine specimens were also obtained, before treatment, from seven patients suspected of having neuroblastoma. This diagnosis was histologically confirmed in six of the patients. The tumor in patient 6 was classified as a transitional ganglioneuroblastoma. These specimens were assayed for catecholamines and creatinine as described above, and also for catecholamine metabolites. HVA was determined by the method of Rosano et al. (13) , VMA by the method of Pisano et al. (14) . I used the pediatric reference ranges determined by Gitlow et al. (15) in interpreting the metabolite data. Figure 1 shows the relation between age and excretion of epinephnne, norepinephrine, and dopamine. The regression analysis shows a decrease in the excretion of all three catecholamines during the first 18 years. The steepest negative slope and the best correlation between age and catecholamine excretion were seen for dopamine (correlation coefficient = 0.63). In Table 1 the data are evaluated accordingto pediatric age groups. Mean excretion (relative to creatinine) decreases with increasing age of the group, and the greatest variability isobservedduringthe first few years.Data from 31 individuals olderthan 18 years show lower values and less variability than any ofthe pediatric age groups. There was no significant sex-related difference in catecholamine excretion in either the pediatric or adult population.
Results
I used the age-related ranges determined above to evaluate catecholamine data from seven patients with confirmed diagnoses of neuroblastoma or ganglioneuroblastoma. Table   2 shows the catecholamineand metabolitedata forthese patients. For interpretation, I compared the data with the upper limit of the reference range as reported in Table 1 5values In parentheses showupperlimit of the range fora reference populationbased onTable 1 of this report or onthe work of Gitlow et al. (15) forVMA and HVA. found that urinary dopamine and HVA were more frequently increased than VMA or epinephrine and norepinephrine. Kaser (6) I thank Mr. John Barr fortechnical assistance throughout the course of this study.
